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in	milk	 powder	 production	 to	 increase	 efficiency	 in	 the	 dairy	 production	 chain.	 Using	 a	 systematic	 approach,	
ENTHALPY	project	 focusses	on	 innovations	within	 the	post-harvest	chain	representing	 the	highest	energy	and	
water	consumption	such	as	RF	heating,	solar	thermal	energy,	mono-disperse	atomising,	dryer	modelling,	 inline	
monitoring,	enzymatic	cleaning	and	membrane	technology.	
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Introduction. Sustainability	 is	a	major	 topic	
in	 the	 food	 industry	nowadays.	Products	have	 to	
be	produced	in	an	energy	and	water	efficient	way.	
The	dairy	 industry	 is	one	of	 the	most	energy	 in-
tensive	sectors	in	food	processing;	mainly	concen-
tration	 and	 drying	 processes	 are	 responsible	 for	
high	energy	consumption.	The	way	milk	powder	is	
produced	has	not	changed	radically	over	50	years.	
However,	 in	 the	 last	decades	 innovative	process-
ing	 methodologies	 have	 been	 introduced,	 which	
can	 lead	 to	 breakthroughs	 in	 energy	 and	 water	
effi	cient	processing.	Including	new	technologies	at	
different	stages	of	the	production	chain,	ENTHAL-
PY	 project	 will	 have	 an	 influence	 on	 the	 whole	
chain	 performance,	 both	 up	 and	 downstream.	
Simulation	and	optimization	are	needed	to	model	
these	 interactions.	 By	 representing	 the	 different	
unit	operations	in	a	superstructure,	and	applying	
multi-objective	 optimization,	 trade-offs	 between	
costs,	 energy	 and	water	 consumption	 are	 gener-
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Aims and objectives. The	 EU	 funded	
ENTHALPY	project	aims	to	significantly	reduce	the	
consumption	of	water	and	energy	in	milk	powder	




cleaning	 procedures	 and	 the	 use	 of	 membrane	
technology,	 3)	 to	 reduce	 the	 environmental	 load	
by	preventing	 release	of	 atmospheric	particulate	





Materials and methods.	Using	a	 syste	matic	
approach,	 the	 “ENTHALPY”	 project	 focusses	 on	
innovations	within	 the	post-harvest	 chain	 repre-
senting	 the	 highest	 energy	 and	 water	 consump-tion. The	 technological	 core	 of	 the	 project	 is	
covering	 various	 aspects	 such	 as	 pre-treatment,	
atomiser,	dryer	modelling	and	 inline	monitoring,	
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Results and Discussion. ENTHALPY	 will	
save	 energy	 and	 water	 in	 the	 dairy	 industry	 by	
introducing	 innovations	 in	 the	 processing	 plant	
such	as:	RF	heating,	solar	thermal	energy,	mono-
disperse	 atomising,	 dryer	 modelling,	 inline	
monitoring,	cleaning	with	enzymes	and	membrane	
technology.	 With	 these	 technologies	 energy	 and	
water	loops	will	be	closed	instead	of	being	lost	in	the plant.
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